Objectives To examine the impact of electronic media (EM) use on teenagers' life satisfaction (LS) and to assess the potential moderating effect of supportive communication with parents (SCP). Methods Data were drawn from the cross-national Health Behaviour in School-aged Children (HBSC) study (2009/ 2010) in Canada, England, Germany, Hungary, Italy, Israel, The Netherlands, Poland and Scotland. Sample size: 53,973 students aged 11-15 years. Results More hours per day spent on the computer were associated with lower LS; more EM communication with friends with higher LS. This relationship became negative if EM use reached and exceeded a certain threshold. SCP moderated the effect of EM communication with friends, but not computer use for the total sample. SCP seems to be more important than computer use or EM communication with friends for LS and it seems to buffer negative effects of EM use. Conclusions Communication with parents seems to buffer the negative effects of EM use on LS during adolescence. Higher computer use was related to lower LS, but ''optimal'' frequency of EM communication with friends was country specific.
Introduction
Adolescents' use of electronic media
The current generation of young people entering adolescence, electronic media (EM) is a central part of their lives. Recent data indicate that 95 % of teenagers in the USA aged 12-17 use the internet (Purcell 2013) , and they spend up to 7 h a day in screen-based activities (Benson 2011) . Data from the EU Kids Online study show that European 9-16-year-olds spend an average of 88 min/day online (Livingstone et al. 2011) . Seven in ten UK children aged 5-15 have access to a tablet computer at home, and four in ten children aged 5-15 own a mobile phone, rising to almost eight in ten children aged 12-15 (Ofcom 2014) .
EM use can positively influence social aspects of adolescent lives such as easiness to communicate with peers and number of friends (Valkenburg and Peter 2009; Kuntsche et al. 2009 ), as well as have a positive impact on spatial skills (Uttal et al. 2013) , cognitive development, like reading skills (Johnson 2010) and even contribute to the development of resilience (Sweetser and Wyeth 2005) . There is also strong evidence, however, that EM use may be related to a variety of problem behaviors in adolescence, such as internet addiction (Adiele and Olatokun 2014) , shortened sleep duration, poorer diet quality, lower physical activity levels, weight gain (Jackson et al. 2011; Chahal et al. 2013) , poor school performance (Mößle et al. 2010) , loneliness (Deniz 2010), depression and social anxiety symptoms (Becker et al. 2013) , and increased likelihood of physical complaints (Torsheim et al. 2010) .
The goal of the current study was to examine the impact of EM use on young people's subjective life satisfaction.
Life satisfaction and the role of electronic media use Life satisfaction (LS) is one component of subjective wellbeing, consisting of the existence of positive affect, the absence of negative affect, and the cognitive judgment of satisfaction with life as a whole (Diener et al. 1985) . LS is positively related to mental and physical health as well as health behaviors in adolescents. LS is furthermore associated with material and housing circumstances, and negatively related to risk behaviors like substance use or violent behaviors (Park 2004; Bradshaw et al. 2011) .
Previous analyses of the international HBSC study showed that the total amount of screen-based media use (i.e., television and computer use) was related to lower LS, more health complaints, risk behaviors, and poorer family relationships but with better peer relationships among adolescents from North America and Europe (Iannotti et al. 2009 ). In other studies, screen time was negatively related to overall quality of life in Australian and German adolescents (Mathers et al. 2009; Lacy et al. 2012; Finne et al. 2013) . Stepanikova et al. (2010) showed that the amount of time spent online (web, instant messaging, chat rooms, newsgroups) was negatively associated with LS and positively associated with loneliness. The amount of electronic media communication (EMC; e-mail, chat, texting and phone use) also was significantly related to more psychological, physical and attentional problems in US adolescents (Rosen et al. 2014) . In another study, higher use of different forms of EMC also were related to lower LS (Ferguson et al. 2014) , while in a study by Valkenburg and Peter (2007) it seemed to foster friendship quality, which in turn led to higher LS in adolescents.
Life satisfaction and the role of parents Adolescence brings changes in family relationships, as teenagers become more independent (Steinberg and Morris, 2001 ). The discrepancy between parents and their children in the use of EM can weaken their relationship (Mesch, 2003) . Recent research, however, has identified that quality of communication between adolescents and parents remains of significance and operates as important protective health assets (Brooks et al. 2012) .
A Hungarian study found that talking about problems with parents was positively associated with LS, especially in girls (Piko and Hamvai, 2010) . In Canadian and Polish studies, better parent-adolescent communication was significantly related to higher LS (Elgar et al. 2013; Tabak et al. 2013) . In Dutch youth, social support from parents was more important in preventing emotional problems than peer support (Helsen et al. 2000) . In addition to the potential impact of EM use on young people's subjective LS, the current study also examined to what extent supportive communication with parents (SCP) moderated the link between EM use and LS.
The current study
The first goal of the current study was to investigate the association between adolescents' EM use and their LS. The second goal was to investigate how the quality of communication with parents may interact with different forms of EM use to affect teenagers' LS. The third goal of the current study was to examine cross-country differences in these effects.
Method
Study design and sample Data were drawn from the cross-national (HBSC) study, collected during the 2009/2010 school year in nine regions: Canada, England, Germany, Hungary, Israel, Italy, The Netherlands, Poland and Scotland. There were 53,973 students aged 11, 13, and 15 years (Table 1 ) who participated in the study.
Data were collected using a school-based survey administered in the classroom by teachers or trained researchers in each participating region. Requirements in terms of sampling, questionnaire items and survey administration were followed according to the standardized research protocol (Currie et al. 2012) . Response rates ranged from 40 (England) to 86 % (Germany) with an average of 60 %; each country obtained needed ethical approvals for the survey.
Measures

Life satisfaction (LS)
Participants were asked to rate their LS using a visual analog scale-the ''Cantril ladder'' with 10 steps (10 = best possible life; 1 = worst possible life). Adolescents indicated where on the ladder they would place their life at present. A score of 6 or more indicated high LS (Currie et al. 2012) . The item has been used in previous work showing good reliability and significant associations with other well-being measures, and perceived and subjective health (Levin and Currie 2013) .
Electronic media communication (EMC) with friends
Frequency of EMC was measured by asking how often adolescents talk to friend(s) on the phone, send them text messages or have contact through the Internet. Responses were rated on a 5-point scale (1 = never or rarely; 5 = every day). EMC with friends was dichotomised: low = less than every day; high = daily.
Computer use per day
Frequency of computer use was measured by asking how many hours a day participants usually use the computer for game playing, emailing, internet (on weekdays and at weekend). Responses were rated on a 9-point scale (1 = none at all; 2 = about half an hour a day; 3 = about 1 h a day; 9 = about 7 or more hours a day). Daily frequency of each behavior was weighted by number of days (5 weekdays and 2 weekend days) and summarized. This variable was dichotomised: low = 0-2 h/day; high = -more than 2 h/day.
Supportive communication with parents (SCP)
Participants were asked how easy it is for them to talk to their mother/father about things that really bother them. Responses were rated on 4-point scale (1 = very easy; 4 = very difficult). Reported quality of communication with father and mother were dichotomised into two categories: easy (0) and difficult (1), summarized, and again dichotomised: 0 = easy communication with both parents; 1 = difficult communication with at least one parent.
Socio-demographic information
Participants reported their gender and age, family structure (living with both parents or not), and family affluence measured by the family affluence scale, including four items about car and computer ownership, own bedroom and family holidays. Responses were summarized on an 8-point scale (0-1 = low affluence; 4-5 = average affluence; 6-7 = high affluence), in accordance with international guidelines (Boyce and Dallago 2004) .
Statistical analyses
Chi-square tests were used to examine the associations between gender, age and country, and categorized independent variables. Mean LS scale scores were compared using univariate ANOVAs. Next, a series of general linear models (GLM) with interaction effects were specified and estimated. Gender, age, family affluence and structure were added as control variables. Computer use, EMC, SCP, and two interaction terms (computer use and EMC by SCP) were added as explanatory variables. Two separate stepwise logistic regression analyses were conducted to further explore the interaction effects on LS (adjusted odds ratios) using a combination of dichotomised SCP and computer use or EMC, respectively, to result in two 4-category variables. The calculations were carried out using SPSS 19. In analyses of the full sample (all countries together), data were weighted by country sample size. There was significant variation by country on LS and SCP. In The Netherlands and Scotland, about 90 % of young people were satisfied with their life, while in Poland and Hungary it was approximately 80 %. The percentage of adolescents perceiving communication with both parents as easy was highest in The Netherlands and lowest in Italy, Canada and Scotland. Every day EMC with friends was most frequent in Israel and Scotland, and least frequent in The Netherlands and Germany. Almost half of the adolescents in Germany and Italy exceed the maximum recommended frequency of computer use; in Israel and Poland it is only a quarter.
Results
Most
Univariate analysis of life satisfaction determinants Table 2 presents LS scores with regard to computer use, EMC with friends and SCP. Adolescents' LS depended on the amount of time spent on the computer: Adolescents who reported more hours per day spent on the computer reported lower LS, consistently in all surveyed countries. LS also depended on SCP: Lower LS was associated with difficulties in communication with parents in all participating countries. Additional analyses conducted with ease of communication with mother and father separately showed similar results.
A more complicated association was found between LS and EMC with friends. In the international sample and in most surveyed countries the relationship was curvilinear. In general, more EMC was related to higher LS. However, the relationship between LS and EMC became negative if EMC exceeded a certain threshold. Additional analyses with quasi-continuous variables showed that this threshold varied by country (Germany 1-2 days/week, Canada and Italy 3-4 days, Scotland and Poland 5-6 days). The relationship between EMC and LS also depended on gender and age. For boys and participants aged 11 and 15, highest LS was observed at 5-6 days of EMC per week, while for girls and participants aged 13 the relationship changed from positive to negative at 3-4 days/week.
In contrast to the curvilinear relationship found in the international sample and in most surveyed countries, a linear relationship was found in The Netherlands and in Israel, though in opposite directions. In The Netherlands, more EMC was associated with lower LS, while in Israel more EMC was associated with higher LS.
Multivariate analysis of life satisfaction
A series of alternative general linear models (GLM) were specified and estimated. In the basic model, estimated for the GLM models estimated in different regions showed many similarities: age and family characteristics were strong and significant predictors of adolescents' LS in all participating countries. EMC and computer use were associated with adolescents' LS in most countries. In some countries, SCP moderated the relationships between LS and EMC ( Fig. 1 ) or computer use (Fig. 2) . The inverse relationship between LS and frequent computer use or using EMC daily was the strongest in adolescents who perceived their communication with both parents as difficult. SCP, therefore, seems to be a protective factor for adolescents' LS.
Two stepwise logistic regression models were estimated (with gender, age, family affluence and structure as control variables) to assess adjusted odds ratios for high LS. In Model 1, the variable combining computer use and SCP was used; in Model 2-EMC with friends and SCP. Difficult communication with one or both parents combined with high computer use ([2 h/day) or daily EMC with friends were the reference groups. The probability of high LS increased about threefold when communication with both parents was easy and computer use or EMC was low (Table 4) . Estimations of Model 1 in different countries revealed similar results. The probability of high LS increased with SCP and low computer use with odds ratio's varying from 2.36 (Poland) to 5.46 (England).
Estimations of Model 2 in different countries revealed similar results. The probability of high LS increased with SCP and low EMC use with odds ratios varying from 1.90 (Israel) to 3.36 (Germany), except for The Netherlands (OR = 8.05).
Discussion
We analyzed associations of EM use with LS in a large sample of adolescents from nine countries as well as the possible moderating role of supportive communication with parents. Associations between EM use and LS differed between countries, and these associations were generally of lower magnitude than associations between 
Electronic media and life satisfaction
Regarding EM use and LS, our results revealed that in all included countries a higher amount of computer use was consistently associated with lower LS. This is in line with previous studies showing that higher use of screen media is related to lower LS in adolescence (Iannotti et al. 2009; Racine et al. 2011; Lacy et al. 2012) and that higher computer use is associated with psychological problems in children or teenagers (Mathers et al. 2009; Page et al. 2010; Rosen et al. 2014 ).
The results demonstrated greater variation for EMC with friends. This difference between computer use in general and EMC with friends may be explained by the type of applications used, for example, communication versus noncommunication applications. As Valkenburg and Peter (2011) emphasize, the effects of online communication with friends (positive) differ from the effects of gaming, surfing or chatting with strangers (negative). Computer use and EMC should, therefore, be considered separately in terms of their relation with LS.
Although EMC with friends is generally thought to have positive effects on intimacy and well-being (Valkenburg and Peter 2009; Manago et al. 2012 ) some studies also found the amount of EMC to be related to psychological problems and lower LS (Stepanikova et al. 2010; Ferguson et al. 2014; Rosen et al. 2014) . In our study, we found a curvilinear relation. With the exception of Israel and The Netherlands, adolescents reporting very low or very high EMC with friends had the lowest LS, while the frequency Canada, Poland, 2009 /2010 of EMC that was associated with the highest LS differed by country, gender and age group. Our findings, therefore, suggest that there is a (country-specific) optimal frequency of EMC with friends. This perspective supports the view that using EM to communicate with friends is normative among adolescents and not complying with this norm may compromise quality of social interactions, as excessive EMC does. Analyses, however, also revealed that the 'optimal' frequency of EMC seemed to be higher in boys than in girls, while girls in general use EMC more frequently.
An alternative explanation would be that EMC with friends mirrors non-virtual friendships and that those with few contacts, therefore, use EM less for communication.
Other research in fact showed that EMC with friends was positively related to number of close friends and face-toface contacts (Kuntsche et al. 2009 ). Youth with exceedingly frequent EMC also may have more but less intimate friendships and, therefore, report a lower LS. Furthermore, especially frequent EMC could be a sign of a compulsive use in some adolescents.
The optimal frequency of EMC with friends varied in line with the average country frequency. In countries where every day EMC was less frequent, the optimal frequency tended to be lower (Germany, The Netherlands) while in countries with the highest frequency of daily EMC (Israel, Scotland) higher frequencies seemed optimal. This finding supports the assumption that the optimal level of EMC in adolescents corresponds to the norm.
Cross-country differences in the associations of EM and LS might be explained by differences in the functions EM serves for adolescents from different countries or different types of EM that are predominately used for communication with friends. We cannot, however, identify these possibilities because different types and functions were not assessed. Moreover, there are cultural differences in average LS as well as differences in relevance of different life domains for LS that may also influence the strength of the associations (Park 2004) . Another explanation for the between-country variation in associations might be that countries differ in the number of opportunities youths have to contact friends in person versus virtually using EMC (for example due to different school schedules and spatial spread of housing spaces). In countries where there are less opportunities to meet face-toface, EMC may be a more common alternative, but more frequent EMC may also be necessary to maintain close relationships and well-being.
Between-country variation in EM effects may explain some of the inconsistent results relating to the associations of EM use and LS reported in the literature. Nevertheless, previous studies also differ markedly in the specific technologies and functions that were studied in relation to LS and mental health. Further cross-national studies with more differentiated measures of technologies used, norms, motives and functions could help to explain country-specific effects. Associations between EM use and LS, however, were generally small, compared to effects of socio-demographic variables and parental communication.
Supportive communication with parents
Multiple parental factors are assumed to be an important protective resource for adolescents' LS and other healthrelated outcomes (Park 2004; Antonogeorgos et al. 2013 ) with ease of family communication being seen as an (Moreno et al. 2009; Levin and Currie 2010; Piko and Hamvai 2010; Elgar et al. 2013 ). In our study, SCP seemed to be more important for LS than EMC with friends. This finding is consistent with other research showing that parental support or communication quality has a more significant effect on psychological well-being than peer relations (Helsen et al. 2000; Moreno et al. 2009 ). Positive effects of parent relations are thought to evolve particularly through a buffering effect on stress, specifically, as a resource for coping with potential stressors (Levin and Currie 2010) . Our result that SCP moderated the associations between EM use and LS confirms this view, since in general negative media effects were smaller-especially concerning EMC-when communication with parents was rated as easy.
An explanation for between-country differences in the moderator effects could lie in the measure itself, as we asked for talking about ''things that really bother you'' without specifying topics. It might be that there are cultural differences in communication style. However, associations of SCP and LS were consistently found cross nationally.
Concerning health promotion and prevention, our results indicate that prevention strategies regarding excessive media use in adolescence should differentiate between EMC with friends versus other activities. In terms of EMC, programs should not rely on 'one size fits all' recommendations on maximum use, but have to take into account the country-specific patterns of use in this age group. More research is needed to disentangle the factors that determine under which conditions a certain amount of EMC may become detrimental to well-being and why. Parents and teachers should be aware that EMC with friends nowadays is a normative way of communication but not per se a sign of less intimate friendships or loneliness. Furthermore, instead of demonizing use of EMC, parents should be aware of the outstanding role their own relationship with their children has for youths' well-being.
Strengths and limitations
A major advantage of the HBSC study is that it allows for cross-national comparisons based on a standardized research protocol and uniform measurements. Since EM measures markedly differ between studies, international comparisons are rare. Furthermore, the study uses large, nationally representative samples and all included measures are validated. We found no other study that examined the moderating role of SCP on the associations between EM and LS.
A main limitation of the study is its cross-sectional design that does not allow for causal inferences. Moreover, all measures are based on self-reports, and this may overestimate associations. Because the HBSC study assesses a wide range of health-relevant variables, measurements have to be short and often comprise of one-item-measures. Such a situation occurred with the SCP measure, where only information about easiness of communication was assessed. However, many previous studies validated this question as a good measure of the respondent's relationship with parents (Currie et al. 2012) . Different forms of EMC with friends (i.e., texting, phone calls, e-mailing or using social network sites) or different functions of computer use were not distinguished. Further research is required to study more specific effects and to learn how these effects may interact with SCP.
Conclusion
Our study confirms the important role of communication with parents for adolescents from different countries, and implies a buffering of negative effects of EM use on LS in early adolescents. While higher computer use in general was related to lower LS, there seems to be an optimal frequency of EMC with friends that seems to relate to the typical country-specific frequency of use. Nevertheless, compared to ease of parent-adolescent communication and socio-demographic characteristics the effect sizes of EM were rather small.
